Drosophila CTLA-2-like protein (D/CTLA-2) inhibits cysteine proteinase 1 (CP1), a cathepsin L-like enzyme.
In this study, we present a propeptide-like cysteine proteinase inhibitor, Drosophila CTLA-2-like protein (D/CTLA-2), a CG10460 (crammer) gene product, with an amino acid sequence significantly similar to the proregion of Drosophila cysteine proteinase 1 (CP1). Recombinant D/CTLA-2, expressed in E. coli, strongly inhibited Bombyx cysteine proteinase (BCP) with a Ki value of 4.7 nM. It also inhibited cathepsins L and H with Ki values of 3.9 (human liver) and 0.43 (rabbit liver) nM, and 7.8 nM (human liver), respectively. Recombinant D/CTLA-2 exhibited low but significant inhibitory activities to cathepsin B with Ki values of 15 nM (human liver) and 110 nM (rat liver), but hardly inhibited papain. We attempted to purify cysteine proteinases inhibited by D/CTLA-2 from total bodies of adult Drosophila. Recombinant D/CTLA-2 significantly inhibited CP1 with a Ki value of 12 nM, indicating that CP1, a cognate enzyme of D/CTLA-2, is a target enzyme of the inhibitor in Drosophila cells. These results indicate that D/CTLA-2 is a selective inhibitor of cathepsin L-like cysteine proteinases similar to other propeptide-like cysteine proteinase inhibitors such as Bombyx cysteine proteinase inhibitors (BCPI) and cytotoxic T-lymphocyte antigen-2 (CTLA-2). D/CTLA-2 was expressed over the whole life cycle of Drosophila. Strong expression was observed in the garland cells and prothoracic gland in the late stages of embryonic development. These results suggest that D/CTLA-2, implicated in intra- and extra-cellular digestive processes, functions in these tissues by suppressing uncontrolled enzymatic activities of CP1.